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(57) Abstract: A self-stable beverage including soy milk, fruit juice and/or vegetable juice, a gum-basse stabilizer, and a compo- 
sition comprising an amino acid, an organic acid or inorganic acid and a metal ion is disclosed. The pH of the stable beverage is 
typically between 3.0 to 4.6. The beverage is stable for at least two weeks and preferably up to over 3 months at room temperature 
(72° F or 22° C) and/or refrigerator temperature (40° F or 4° C). The beverage is easier to process and provides superior uniformity 
of flavors, clean taste, appearance, and excellent nutritional attributes. In addition, the beverage exhibits negligible separation, sedi- 
ments or precipitate. 
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SOY MILK JUICE BEVERAGE 

Cross-References to Related Applications 
[0001] This application claims the benefit of United States Provisional Patent 
Application No. 60/256,996 filed December 20, 2000. 

Statement Regarding Federally Sponsored Research 
5 [0002] Not Applicable. 

Background of the Invention 

1. Field of the Invention 

[0003] This invention relates to beverages including soy milk and a juice such 
as a fruit juice, a vegetable juice or a mixture of fruit and vegetable juices. More 
10 particularly, this invention relates to a stable soy milk / juice beverage with 
negligible separation, sediments, or precipitate. 

2. Description of the Related Art 

[0004] Soy milk is a water extract of soybeans which has been found to be 
nutritionally comparable to cow's milk in most respects. Since soy milk does not 
15 contain lactose and has no cholesterol, it is an ideal substitute for cow's milk for 
lactose-intolerant individuals and those on restricted cholesterol intake diets. 
Furthermore, soy milk is an important source of phytoestrogens which provide 
health and wellness. 

[0005] Although methods of extracting soy milk from the soybean are well 
20 known, widespread acceptance of soy milk in Western countries as a substitute 
for cow's milk has not been forthcoming. Typically, subjective factors have limited 
the acceptance of soy milk. For instance, soy milk has a distinct odor and taste 
which differs from cow's milk, and as a result, many Westerners have deemed soy 
milk to be less desirable than cow's milk. 
25 [0006] Given the nutritional benefits of soy milk, it is not surprising that the food 
industry has investigated various food additives that can modify the taste of soy 
milk such that the modified soy milk is more palatable to Westerners. For 
example, there is interest in the food industry to combine soy milk and juice to 
form a good-tasting beverage. However, the combination of soy milk and juice in 
30 a beverage has presented two main problems. First, the resulting beverage must 
be formulated to have good taste. Second, interaction between acidic juices and 
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acid sensitive ingredients, such as the soy proteins in soy milk, can occur. For 
instance, precipitation or curdling of soy milk or soy proteins via a protein-acid 
interaction is common. Also, in the presence of an acid, temperature treatments 
such as pasteurization can increase the precipitation or curdling of soy milk or soy 
5 proteins. Thus, stability and good taste are the two biggest barriers to overcome 
in formulating a soy milk /juice beverage. 

[0007] In view of the nutritional benefits of soy milk and the desire for more 
palatable soy milk, there is a need for a method for improving the taste of soy milk 
with juice wherein the stability problems associated with the precipitation or 
10 curdling of soy milk or soy proteins are eliminated or minimized over a wide 
temperature range. 

Brief Summary of the Invention 
[0008] The foregoing need is met by the present invention which is a unique 
combination of gum-based stabilizer and a composition comprising an amino acid, 

15 an organic acid or inorganic acid and a metal ion wherein the combination serves 
to stabilize a soy milk / juice mixture at room temperature and at refrigerated 
temperature. The composition comprising an amino acid, an organic acid or 
inorganic acid, and a metal ion seems to be acting as a process aid in stabilizing 
these drinks at high temperature. The composition comprising an amino acid, an 

20 organic acid or inorganic acid, and a metal ion is also interacting with the gum and 
soy milk proteins in a way that enhances the stability of the soy milk / juice 
beverage. 

[0009] In one embodiment, the present invention is a soy milk drink comprising 
soy milk, juice, gum-based stabilizer, and a composition comprising an amino 

25 acid, an organic acid or inorganic acid, and a metal ion. The soy milk drink is 
typically at a pH range of 3.0 to 7.0, preferably at a pH range of 3.0 to 4.6, with 
little or no separation, sediments, or precipitate, These beverages can vary from 
a thick drink to a fluid drink and are smooth and refreshing. The beverage is 
nutritious and can be further enhanced with sweeteners, acidulents, vitamins, 

30 minerals, isoflavones, additional soy protein, and other nutrients. 

[0010] Therefore, it is an advantage of the present invention to provide a soy 
milk and juice beverage wherein the stability problems associated with the 
precipitation or curdling of soy milk or soy proteins are eliminated or minimized 



- 2 - 



WO 02/49459 



PCT/US01/49055 



over a wide temperature range. It is another advantage of the present invention to 
provide a soy milk and juice beverage with negligible separation, sediments, or 
precipitate. It is still another advantage of the present invention to provide a soy 
milk and juice beverage having good taste characteristics. Other advantages and 

5 features of the present invention will become apparent to one skilled in the art 
after reading the specification and claims. 

Detailed Description 
[001 1] The present invention provides a shelf-stable beverage comprising soy 
milk, fruit juice and/or vegetable juice, a gum-based stabilizer, and a composition 

10 comprising an amino acid, an organic acid or inorganic acid and a metal ion. 
Optionally, the beverage may include an acidulent, a sweetener, food additives 
(e.g., nutrients), alcohol, carbonation, and flavors. The pH of these stable 
beverages is typically between 3.0 to 4.6. These drinks are stable for at least and 
up to two weeks to over one year at room temperature (72°F or 22°C) and/or 

1 5 refrigerator temperature (40°F or 4°C). These resulting beverages are easier to 
process and provide superior uniformity of flavors, clean taste, and appearance. 
[0012] In one embodiment of present invention, a combination of a gum-based 
stabilizer and a composition comprising an amino acid, an organic acid or 
inorganic acid, and a metal ion is used to stabilize a soy milk / juice combination at 

20 both room temperature and refrigerated temperature. The gum-based stabilizer 
may be selected from the group consisting of pectin, alginate, carboxymethyl 
cellulose, locust bean gum, xanthan gum, gellan gum, guar gum, carrageenan, 
gum ghatti, karaya gum, tragacanth, gum arabic, gelatin and mixtures thereof. 
Typically, these beverages are stable for up to one year. A preferred beverage of 

25 the present invention is stable at room temperature for at least two weeks, 

preferably for up to three months, and most preferably for six months. In another 
embodiment of the present invention, the beverage is stable at refrigerated 
temperature for up to two weeks, preferably up to 3 months, and most preferably 
for 6 months. 

30 [0013] The soy milk portion can vary from 5 weight % to 80 weight % based on 
the total weight of the mixture, and the juice portion can vary from 5 weight % to 
80 weight % based on the total weight of the mixture. Preferably, the soy milk is 
included in the mixture at between 35 weight % and 45 weight % based on the 
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total weight of the mixture, and the juice is included in the mixture at between 35 
weight % and 45 weight % based on the total weight of the mixture. The juice 
may be either pulp or pulp free juice. As this ratio of soy milk/juice varies, the 
amount of gum-based stabilizer and the composition comprising an amino acid, 

5 and organic acid or inorganic acid and a metal ion also have to vary to prepare 
these stable drinks. The gum-based stabilizer portion may vary from 0.01 weight 
% to 3 weight % based on the total weight of the mixture, and the composition 
comprising an amino acid, and organic acid or inorganic acid and a metal ion may 
vary from 0.001 weight % to 3 weight % based on the total weight of the mixture 

10 for a solution that is 65% solids (e.g., 35 grams of water and 65 grams of the 
composition comprising an amino acid, an organic acid or inorganic acid, and a 
metal ion). The amount of optional sweetener may also be varied depending on 
the ratio of soy milk/juice and the choice of juice, and preferably, the sweetener 
portion varies from 0 to 25 weight % based on the total weight of the mixture. 

15 [001 4] In the present invention, a soy milk emulsion is created from a 

combination of soy milk and a juice. By "juice" we mean to include any products 
containing fruit or vegetable juice, such as drinks, jams, jellies and other fruit and 
vegetable products. In one example embodiment of the present invention, a soy 
milk emulsion is created from a combination of soy milk and a fruit juice. 

20 Non-limiting examples of fruit juices include apple juice, orange juice, pineapple 
juice, cherry juice, grape juice, grapefruit juice, lemon juice, melon juice, 
strawberry juice, black cherry juice, lemon-lime juice, mango juice, papaya juice, 
cranapple juice, fruit punch juice, peach juice, guava juice, tangerine juice, apricot 
juice, and cranberry juice, or juice drinks, such as lemonade, orangeade and fruit 

25 punch, and mixtures thereof. A typical fruit juice, such as orange juice, has a 
density of 1 .05 g./cm. . Fruit products, such as jams and jellies, are also 
preferred, along with juices prepared from jams and jellies. 
[0015] In another example embodiment of the present invention, the emulsion 
is created from a combination of soy milk and a vegetable juice. Non-limiting 

30 examples of vegetable juices include carrot, celery, cabbage, tomato, vegetable 
juice, mixed vegetable juice, and mixtures thereof. In still another example 
embodiment of the present invention, the emulsion is created from a combination 
of soy milk and mixtures of any the vegetable and fruit juices listed above. 
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[0016] We believe that the composition comprising an amino acid, an organic 
acid or inorganic acid, and a metal ion stabilizes the soy milk proteins by binding 
the proteins and preventing denaturation and precipitation in the more acidic 
environment of the fruit and/or vegetable juice. A composition comprising an 

5 amino acid, an organic acid or inorganic acid, and a metal ion has carboxylic acid, 
hydroxyl, and amine functional groups and metal ions to bind the soy milk 
proteins. One example of such a composition can be found in U.S. Patent No. 
5,766,636, which is incorporated herein by reference and describes the 
preparation of such a composition. 

10 [0017] The specific gravity of the composition comprising of an amino acid, an 
organic acid/inorganic acid and a metal ion source can vary from 1 .0 to 1.5 grams 
per milliliter; and the typical value varies from 1 .2 to 1 .3 grams per milliliter. The 
specific gravity of soy milk and juice can be brought closer together using the 
composition comprising an amino acid, and organic acid/inorganic acid and a 

15 metal ion source. It is important to maintain the soy milk / juice emulsion in a pH 
range of, preferably, pH 3.0 to pH 4.6. 

[0018] The composition comprising an amino acid, an organic acid or inorganic 
acid, and a metal ion is a mixture of an amino acid, a metal ion source (such as 
Group IA, IIA, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn and Se), organic acids and 
20 inorganic acids. Typically, the organic acids are mono, di, tri, and poly carboxylic 

-3 

acids, and may contain other functional groups such as Nhfe", OH", P04 and S04 
2 . Typically, the inorganic acids are hydrochloric acid, sulfuric acid and 
. phosphoric acid. The molar ratio of metal ion:amino acid:acid can vary depending 
on the application. The molar ratio of amino acid to metal ion can vary from 0.1 to 

25 20. The acids to metal ion molar ratio can vary from 0.1 to 20. The most common 
molar ratio for food applications is. amino acid varying from 0.1 to 4, and the acid 
varying from 0.1 to 4. These molar ratios keep the composition comprising an 
amino acid, and organic acid or inorganic acid and a metal ion in the pH range of 
3-8 for most of the food applications. 

30 [0019] An example of a composition comprising an amino acid, an organic acid 
or inorganic acid, and a metal ion includes: 1571.5 grams water; 1155.1 grams 
lysine HOH (7.03 mole); 189.1 grams MgO (4.69 mole); 1365.1 grams malic acid 
(10.18 mole); and 654.5 grams citric acid (3.41 mole). The pH of the solution 
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varies from 3.5 to 3.8 and is approximately 65% solids. The molar ratio of lysine 
HOH:metal oxide:organic acids is preferably 1.5:1.0:2.9, This is the preferred 
formula of the composition comprising an amino acid, an organic acid or inorganic 
acid, and a metal ion, and is used in the Examples below. However, other 

5 versions of the composition can be used. Instead of lysine, other amino acids, 
peptides and proteins can be used, and one may substitute different metal ions, 
for example, calcium, zinc, iron and others. The organic acids can be varied and 
the ratio of the organic acid can be varied. The pH of the composition comprising 
an amino acid, an organic acid or inorganic acid, and a metal ion can be varied 

10 from 3.0 to 8.0. 

[0020] Various optional ingredients may be added to the soy milk / juice 
mixture. For example, a sweetener selected from high fructose corn syrup, corn 
syrup, glucose, fructose, honey, lactose, sugar and mixtures thereof may be 
added to the soy milk / juice mixture. Also, a high intensity sweetener selected 

15 from acesulfame K, sucralose, aspartame, alitame and mixtures thereof may be 
added to the soy milk / juice mixture. An acidulent may also be added to the soy 
milk / juice mixture. Non-limiting examples of acidulents include: organic acids 
selected from citric acid, malic acid, succinic acid, lactic acid, tartaric acid, 
gluconic acid, ascorbic acid, other food grade organic acids, and mixtures thereof; 

20 and inorganic acids selected from hydrochloric acid, sulfuric acid, phosphoric acid, 
nitric acid, and mixtures thereof. Conventional food additives may also be added 
to the soy milk/ juice mixture, such as caffeine, vitamins (pyridoxine, riboflavin, 
vitamin D, niacin, phylloquinone), minerals (Ca, Mg, Fe, Co, Zn, Mn, Cr (III), Cu, 
Mo, P, Se), folic acid, ginkgo, garlic, isoflavones, soy proteins, L-carnitine, licorice, 

25 beta-carotene, peppermint, polyphenol, herbal extracts, botanicals, and mixtures 
thereof. In particular, the use of additional soy protein isolate (i.e., soy protein that 
has been separately isolated from soy milk) is quite beneficial as the level of 
protein in the soy milk / juice mixture can be increased above the level of proteins 
provided by the soy proteins typically present in soy milk. Carbonation and/or 

30 alcohol may also be added to the soy milk / juice composition. 

[0021] Typically, one first blends a composition comprising an amino acid, 
organic acid or inorganic acid, and a metal ion with the soy milk and then adds at 
least one gum-based stabilizer. The mixture may be stirred, blended, 
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homogenized or otherwise mixed. Sweeteners, if desired, may then be added to 
the mixture. The mixture then stands for 15 minutes. The juice and other optional 
ingredients are then added and the pH of the mixture may be lowered to 4.6 or 
below with an acidulent, such as one or more of the above-described acidulents. 

5 The beverage is then allowed to stand for 5 minutes and then microwaved to 86°C 
(186°F). Other heating methods can be used such as conventional heating, 
induction, solar convection, or direct electrical resistance methods for sterilization, 
ultra high temperature processing, and pasteurization. The beverage may be 
carbonated, if desired. The beverage can be packed in a clean sterile package, 

10 either hot or cooled. If the method of the present invention is not used, 

undesirable results begin usually at around a pH of 5.0 when the soy milk protein 
starts to coagulate and two layers begin to form (the bottom layer will be soy milk 
proteins, and the top layer will be a liquid). 

[0022] The soy milk can be prepared by any suitable conventional method. 

15 Likewise, already available, commercial soy milk can be used herein. Typically, 
soy milk has a density of 1 .02 g./cm. 3 . The soy milk used below in the Examples 
was calcium enriched, low 1% fat and vitamin enriched. We envision that other 
soy milks would be equally successful. The soy milk ingredients were filtered 
water, organic whole soybeans (i.e., organically grown and processed in 

20 accordance with the California Organic Foods Act of 1 990), naturally milled 
organic cane (i.e., organically grown and processed in accordance with the 
California Organic Foods Act of 1990), calcium carbonate, sea salt, natural 
flavors, carrageenan, vitamin A palmitate, vitamin D2, Riboflavin (B2), and Vitamin 
B12. The following nutrition facts appeared on the label: 

25 Serving Size 1 cup (240 milliliters) 



Calories 80 
Calories from fat 20 
% Daily Value 

Total fat 2.5 g 4% 
30 Saturated fat 0 g 0% 

Cholesterol 0 mg 0% 
Sodium 75 mg 3% 
Total Carbohydrate 8 g 3% 
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10 

EXAMPLES 

[0023] The following examples are intended only to further illustrate the 
invention and are not intended to limit the scope of the invention which is defined 
by the claims. 

15 Example 1 - Soy Milk and Frozen Pulp Orange Juice 

[0024] To 450 milliliters of soy milk, we added 2.0 grams of a composition 
comprising an amino acid, an organic acid or inorganic acid, and a metal ion (65% 
solids) and stirred using a blender at the whip setting for a few seconds. With 
stirring, we added 8.0 grams of pectin. When all the pectin was added, we then 

20 added 125 grams of high fructose com syrup and whipped for one minute. We let 
the gum hydrate for fifteen minutes. With stirring (blender on whip setting), we 
then added 1 .46 grams of mango flavor and 1 .46 gram of orange flavor, then 
added 450 milliliters of orange juice, 63 milliliters of water and 8 milliliters of 1 :1 
30% citric acid:malic acid solution (15 grams of citric acid plus 15 grams of malic 

25 acid and 70 milliliters of water). We set the blender to liquefy setting and liquefied 
the beverage for one minute. We poured the beverage into a beaker and let sit for 
5 minutes. We microwaved the beverage on a high setting until the temperature 
was between 186°F to 194°F for 30 seconds and then cooled the beverage in an 
ice-water bath. We then placed the beverage in clean container. 

30 [0025] The beverage was stored at room temperature (72°F or 22°C) or 

refrigerator temperature (40°F or 4°C). The total soy protein was 2.95 grams/240 
milliliters and the total protein was 3.42 grams/240 milliliters (240 milliliters is one 
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cup serving). The room temperature sample remained stable for 2 weeks. The 
refrigerated sample was stable for at least 70 days. 

Example 2 - Soy milk and Cherry Juice 
[0026] To 450 milliliters of soy milk, we added 2.0 gram of a composition 
5 comprising an amino acid, an organic acid or inorganic acid, and a metal ion (65% 
solids) and stirred using a blender at the whip setting for a few seconds. With 
stirring, we added 8.0 grams of pectin. When all the pectin was added, we then 
added 140 grams of high fructose com syrup and whipped for one minute. The 
gum hydrated for fifteen minutes. With stirring (blender on whip setting), we 

10 added 0.5 milliliters of cherry flavor and 450 milliliters cherry juice (61 milliliters of 
cherry concentrate and 391 milliliters of water) and then added 12 milliliters of 1:1 
30% citric acid;malic acid solution. We set the blender to liquefy setting and 
liquefied the beverage for one minute. We poured the beverage into a beaker and 
let it sit for 5 minutes. We microwaved the beverage on a high setting until the 

15 temperature was between 1 86°F to 194°F for 30 seconds, cooled the beverage in 
an ice-water bath, and placed the beverage in clean container. 
[0027] The beverage was stored at room temperature (72°F or 22°C) or 
refrigerator temperature (40°F or 4°C). The total soy protein was 2.91 grams/ 240 
milliliters, and the total protein is 3.59 grams/240 milliliters (240 milliliters is one 

20 cup serving). The room temperature sample was stable for 4 weeks. The 
refrigerated sample was stable for at least 70 days. 

Example 3 - Soy milk and Apple and Strawberry Juice 
[0028] To 450 milliliters of soy milk, we added 2;0 grams of a composition 
comprising an amino acid, an organic acid or inorganic acid, and a metal ion (65% 

25 solids) and stirred using a blender at the whip setting for a few seconds. With 
stirring, we added 8.0 grams of pectin. When all the pectin was added, we then 
added 140 grams of high fructose corn syrup and whipped for one minute. We let 
the gum hydrate for fifteen minutes. With stirring (blender on whip setting), we 
added 10 milliliters of strawberry flavor, 10 gram of strawberry concentrate, 30 

30 milliliters of water and 450 milliliters of apple juice and then added 8 milliliters of 
1:1 30% citric acid:malic acid solution and 1.1 grams of natural food coloring. We 
set the blender to liquefy setting and liquefied the beverage for one minute. We 
poured the beverage into a beaker and let it sit for 5 minutes. We microwaved the 
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beverage on a high setting until the temperature was between 186°F to 194°F for 
30 seconds and then cooled the beverage in an ice-water bath and placed the 
beverage in clean container. 

[0029] The beverage was stored at room temperature (72°F or 22°C) or 

5 refrigerator temperature (40°F or 4°C). The total soy protein was 2.98 grams/240 
milliliters, and the total protein was 3.13 grams/240 milliliters (240 milliliters is one 
cup serving). The room temperature sample was stable for 6 days. The 
refrigerated sample was stable for at least 70 days. 

Example 4 - Soy milk and Frozen Pulp Orange Juice 

1 o [0030] To 450 milliliters of soy milk, we added 288 milliliters of water and 4.0 
grams of composition comprising an amino acid, an organic acid or inorganic acid 
and a metal ion (65% solids) and stirred using a blender at the whip setting for a 
few seconds. With stirring, we added 10.0 grams of pectin. When all the pectin 
was added, we added 125 grams of high fructose corn syrup and 13.3 grams of 

15 soy protein and then whipped for two minutes. The gum hydrated for fifteen 

minutes. With stirring, we separately added 1 .46 grams of mango flavor and 1 .46 
gram of orange flavor, 225 milliliters orange juice made from frozen pulp orange 
juice (112.5 milliliters of concentrated orange juice plus 112.5 milliliters of water), 
and then added 14 milliliters of 1:1 30% citric acid:malic acid solution. We set the 

20 blender to liquefy setting and liquefied the beverage for two minutes. We poured 
the beverage into a beaker and let it sit for 5 minutes. We microwaved the 
beverage on a high setting until the temperature was between 186°F to 194°F for 
30 seconds, cooled the beverage in an ice-water bath, and placed the beverage in 
clean container. 

25 [0031] The beverage was stored at room temperature (72°F or 22°C) or 

refrigerator temperature (40°F or 4°C). The total soy protein was 5.76 grams/240 
milliliters, and the total protein was 6.44 grams/240 milliliters (240 milliliters is one 
cup serving). Both room temperature and refrigerated samples were stable for 26 
days. 



30 



[0032] Thus, there has been provided a stable soy milk / juice beverage with 
negligible separation, sediments, or precipitate. Although the present invention 
has been described in considerable detail with reference to certain embodiments, 
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one skilled in the art will appreciate that the present invention can be practiced by 
other than the described embodiments, which have been presented for purposes 
of illustration and not of limitation. Therefore, the scope of the appended claims 
should not be limited to the description of the embodiments contained herein. 

Industrial Applicability 
[0033] The invention provides beverages including soy milk and fruit and/or 
vegetable juice. More particularly, this invention relates to a stable soy milk / juice 
beverage with negligible separation, sediments, or precipitate. 
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Claims 

We claim: 

1 . An edible mixture comprising: 
soy milk; 

a juice; 

a gum-based stabilizer; and 

a composition comprising an amino acid, an organic acid or inorganic acid, 
and a metal ion, 

wherein the pH of the mixture is between 3.0 and 7.0. 

2. The mixture of claim 1 wherein: 

the mixture does not separate into separate phases or precipitate when 
stored at room temperature (72°F or 22°C) for 2 weeks. 

3. The mixture of claim 1 wherein: 

the mixture does not separate into separate phases or precipitate when 
stored at refrigerator temperature (40°F or 4°C) for 2 weeks. 

4. The mixture of claim 1 wherein: 

the mixture does not separate into separate phases for at least 3 months at 
either room temperature (72°F or 22°C) or refrigerator temperature (40°F or 4°C). 

5. The mixture of claim 1 wherein: 

the pH of the mixture is between 3.0 and 4.6. 

6. The mixture of claim 1 wherein: 

the mixture comprises 5 weight % to 80 weight % of the soy milk based on 
the total weight of the mixture. 

7. The mixture of claim 1 wherein: 

the mixture comprises 5 weight % to 80 weight % of the juice based on the 
total weight of the mixture. 
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8. The mixture of claim 1 wherein: 

the mixture comprises 35 weight % to 45 weight % of the soy milk based on 
the total weight of the mixture. 

9. The mixture of claim 1 wherein: 

the mixture comprises 35 weight % to 45 weight % of the juice based on 
the total weight of the mixture. 

1 0. The mixture of claim 1 wherein: 

the juice is obtained from fruit selected from apple, orange, pineapple, 
cherry, grape, grapefruit, lemons, melons, strawberries, black cherry, lemon-lime, 
mango, papaya, cranapple, fruit punch, peach, guava, tangerine, apricot, 
cranberry, and mixtures thereof. 

1 1 . The mixture of claim 1 wherein: 
the juice is a vegetable juice . 

12. The mixture of claim 1 1 wherein: 

the juice is selected from carrot juice, celery juice, cabbage juice, tomato 
juice, mixed vegetable juice, and mixtures thereof. 

13. The mixture of claim 1 wherein: 

the mixture comprises 0.01 weight % to 3 weight % of the gum-based 
stabilizer based on the total weight of the mixture. 

14. The mixture of claim 1 wherein: 

the gum-based stabilizer is selected from the group consisting of pectin, 
alginate, carboxymethyl cellulose, locust bean gum, xanthan gum, gellan gum, 
guar gum, carrageenan, gum ghatti, karaya gum, tragacanth, gum arabic, gelatin 
and mixtures thereof. 

1 5. The mixture of claim 1 wherein: 
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the mixture comprises 0.001 weight % to 3 weight % of the composition 
comprising an amino acid, an organic acid or inorganic acid, and a metal ion 
based on the total weight of the mixture. 

16. The mixture of claim 1 wherein: 

the composition comprising an amino acid, an organic acid or inorganic 
acid, and a metal ion is a solution comprising water, lysine HOH, magnesium 
oxide, malic acid, and citric acid, and the pH of the solution varies from 3.5 to 3.8. 

1 7. The mixture of claim 1 6 wherein: 

the molar ratio of lysine HOH:magnesium oxide:acids is 1 .5:1.0:2.9. 

1 8. The mixture of claim 1 further comprising: 

up to 25 weight % of a sweetener based on the total weight of the mixture. 

19. The mixture of claim 1 further comprising: 

a sweetener selected from high fructose corn syrup* corn syrup, glucose, 
fructose, honey, lactose, sugar, and mixtures thereof. 

20. The mixture of claim 1 further comprising: 

a high intensity sweetener selected from acesulfame K, sucralose, 
aspartame, alitame, and mixtures thereof. 

21. The mixture of claim 1 further comprising: 

an aciduient selected from citric acid, malic acid, succinic acid, lactic acid, 
tartaric acid, gluconic acid, ascorbic acid, other food grade organic acids, and 
mixtures thereof. 

22. The mixture of claim 1 further comprising: 

an aciduient selected from hydrochloric acid, sulfuric acid, phosphoric acid, 
nitric acid, and mixtures thereof. 

23. The mixture of claim 1 further comprising: 
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a food additive selected from caffeine, vitamins (pyridoxine, riboflavin, 
vitamin D, niacin, phylloquinone), minerals (Ca, Mg, Fe, Co, Zn, Mn, Cr (III), Cu, 
Mo, P, Se) folic acid, ginkgo, garlic, isoflavones, soy proteins, L-carnitine, licorice, 
beta-carotene, peppermint, polyphenol, herbal extracts, botanicals, and mixtures 
thereof. 

24. The mixture of claim 1 further comprising: 
soy protein isolate. 

25. The mixture of claim 1 further comprising: 
alcohol. 

26. An edible mixture comprising: 

5 weight % to 80 weight % of soy milk; 
5 weight % to 80 weight % of a juice; 
0.01 weight % to 3 weight % of a gum-based stabilizer; and 
0.001 weight % to 3 weight % of a composition comprising an amino acid, 
an organic acid or inorganic acid, and a metal ion, 

wherein the pH of the mixture is between 3.0 and 7.0, and 

all weight percentages are based on the total weight of the mixture. 

27. The mixture of claim 26 wherein: 

the mixture comprises 35 weight % to 45 weight % of the soy milk, and 35 
weight % to 45 weight % of the juice. 

28. The mixture of claim 26 wherein: 

the juice is obtained from fruit selected from apple, orange, pineapple, 
cherry, grape, grapefruit, lemons, melons, strawberries, black cherry, lemon-lime, 
mango, papaya, cranapple, fruit punch, peach, guava, tangerine, apricot, 
cranberry, and mixtures thereof. 

29. The mixture of claim 26 wherein: 



- 15 - 



WO 02/49459 



PCT/US01/49055 



the juice is selected from carrot juice, celery juice, cabbage juice, tomato 
juice, mixed vegetable juice, and mixtures thereof. 

30. The mixture of claim 26 wherein: 

the gum-based stabilizer is selected from the group consisting of pectin, 
alginate, carboxymethyl cellulose, locust bean gum, xanthan gum, gellan gum, 
guar gum, carrageenan, gum ghatti, karaya gum, tragacanth, gum arabic, gelatin 
and mixtures thereof. 

31 . The mixture of claim 26 wherein: 

the mixture does not separate into separate phases or precipitate when 
stored at room temperature (72°F or 22°C) for 2 weeks. 

32. The mixture of claim 26 wherein: 

the mixture does not separate into separate phases or precipitate when 
stored at refrigerator temperature (40°F or 4°C) for 2 weeks. 

33. The mixture of claim 26 wherein: 

the mixture does not separate into separate phases for at least 3 months at 
either room temperature (72°F or 22°C) or refrigerator temperature (40°F or 4°C). 

34. A method for preparing a soy milk product, the method comprising: 
adding a juice, a gum-based stabilizer and a composition comprising an 

amino acid, an organic acid or inorganic acid, and a metal ion to soy milk to form a 
soy milk product. 

35. The method of claim 34 wherein: 

the soy milk product comprises 5 weight % to 80 weight % of the soy milk 
based on the total weight of the soy milk product. 

36. The method of claim 34 wherein: 

the soy milk product comprises 5 weight % to 80 weight % of the juice 
based on the total weight of the soy milk product. 
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37. The method of claim 34 wherein: 

the soy milk product comprises 0.001 weight % to 3 weight % of the 
composition comprising an amino acid, an organic acid or inorganic acid, and a 
metal ion based on the total weight of the soy milk product. 

38. The method of claim 34 wherein: 

the soy milk product comprises 0.01 weight % to 3 weight % of the gum- 
based stabilizer based on the total weight of the soy milk product. 

39. The method of claim 34 wherein: 
the pH of the soy milk product is above 4.6, 

and the method further comprises adding an acidulent to lower the pH of 
the soy milk product to 4.6 or below. 

40. The method of claim 39 wherein: 

the acidulent is selected from citric acid, malic acid, succinic acid, lactic 
acid, tartaric acid, gluconic acid, ascorbic acid, other food grade organic acids, 
and mixtures thereof. 

41 . The method of claim 39 wherein: 

the acidulent is selected from hydrochloric acid, sulfuric acid, phosphoric 
acid, nitric acid, and mixtures thereof. 

42. The method of claim 34 further comprising; 

heating the soy milk product by microwave, conventional heating, induction, 
solar convection, or direct electrical resistance methods for sterilization, ultra high 
temperature processing, and pasteurization. 

43. The method of claim 34 further comprising: 

packaging the soy milk product in a chemically clean or sterile container. 

44. The method of claim 34 wherein: 



- 17 - 



4 



WO 02/49459 



PCT/US01/49055 



the soy milk product is stirred, blended, homogenized or otherwise mixed. 

45. The method of claim 34 further comprising: 

preparing the juice from a fruit product selected from jams and jellies. 

46. The method of claim 34 further comprising: 
carbonating the soy milk product. 

47. The method of claim 34 further comprising: 
adding alcohol to the soy milk. 

48. The method of claim 34 further comprising: 
adding a sweetener to the soy milk. 

49. The method of claim 48 wherein: 

the soy milk product comprises up to 25 weight % of the sweetener based 
on the total weight of the soy milk product. 



- 18 - 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USO 1/49055 



A. CLASSIFICATION OF SUBJECT MATTER 

IPq?) :A23L 2/00, 2/02, 2/66, 1/30+, 1/306 

US CL : 426/74-, 573, 575, 576, 577, 590, 599, 65+ 
According to International Patent Classification (IPC) or t o both national classification and IPC 

a FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 426/74, 573, 575, 576, 577, 590, 599, 654 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields 
searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WEST search terms:soy, milk, muice, stabiliers, gum pectin, amino acid, metal, metals, oxide 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


P 
P 

A 
A 


US 2001/00489^8 Al (CRUM et al) abstract and page 5, (0056), 
(0062), (0067), page 7, (0072). pec, £>> X** 1 

US 6,287,623 Bl (NAKAYAMA et al) | { September 2001, abstract 
and col. 2. lines 58-70, col. 3, lines 14-29, col. 5, lines 3-23, lines 
54-59, col. 6, lines 13-24. 

US 6,030,650 A (KAMAREI) 29 February 2000, abstract and col. 
6, lines 16-25, 34-39, 

US 5,766,636 A (TURK et al.) 16 June 1998, abstract. 


1-49 

1-5, 7, 13, 14, 
16, 21 

I, 19, 20, 

1-49 


[""] Furt 


her documents are listed in the continuation of Box C. | | See patent family annex. 


Special categories of cited documents: T later document pnblisbed after the interoaUonal filing data or priority 
opov^ BiM « e uru» «.* ^ ^ ta conflict with tbe Application but cited to nuderslaud 
"A" document defining the geneni state of the art which is not considered the principle or theory underlying the invention 
to be of particular relevance 

«X" document of particular relevance: the claimed invcntiou cannot or. 
"B" earlier document published on or after the international filing datp considered uoirl or uauuul b»- iwiwidi'ivd In iinuhi< an im»->im«« Mr|. 

•1/ document which may throw doubts on priority claim(s) or which is * ben ^ « alooe 

cited to establish the publication date of another citation or other document of particular relevance: the claimed luvcuttou cannot bo 
special reason (as specified) considered to involve an inventive step wlieu tbe document Is «ombtn«i 

-0" document referring to an oral disclosure, use, exhibition or other with one or more other such documents, sucb combination being 
meana "* otmoufl to a person skilled in the art 

"p" document published prior to the international filing date but later «&•' document member of the same patent family 


Date of the actual completion of the international search 
02 MARCH 2002 


Date of mailing of the international search report 


Name and mailing address of the ISA/US 
Commissioner of ralents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 


Authorized officer - 

HELEN F. PRATr 
Telephone No. (703) 308-1103 



Form PCT/ ISA/210 (second sheet) (July 1996)* 



